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Abstract: It was evaluate the effect of amino acids complex we had used viable leukocytes 
readily obtained from sterile whole blood as an in vitro model for cytotoxicity. The end point for 
cytotoxicity evaluation was lactate dehidrogenase activity (LDH) and lipid peroxidation (MDA-TBA 
test). We tested 5 amino acid complexes: Co-leucine, Co-methionine, Co-valine, Co-hystidine, Co-
phenylalanine at different concentrations. Some of the amino acids complexes determined the 
decreasing of LDH level after 8h, 24h and 48h which mean that these compounds have no 
cytotoxicity. Concerning the lipid peroxidation the lowest level were obtained for cobalt complexes 
with metionine, valine, leucine and hystidine at the concentrations of 2-0,2µM and for cobalt 
phenylalanine complexes for all concentrations especially after 24h and 48h. 
The higher levels of of lipid peroxidation were in the case of Copper-valine at 2µM and 20µM 
after 24h, Copper-hystidine at 20µM after 8h, 24h, 48h, and Co-leucine at 20µM after 48h, having a 
prooxidant effect.  
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INTRODUCTION 
 
 Numerous papers have been published on metalcomplexation of amino acids during 
the past years becausethey proved to be useful chelation agents, as antiinflammatory agents, 
as antibacterials applied against Escherichia coli and Streptococcus pyogenes ,antitumoral 
agents against melanoma etc. Twenty natural amino acids comprise the building blocks of 
proteins, which are chemical species indispensable to perform a huge number of biological 
functions, as exemplified by the role of enzymes .When minerals such as zinc, copper, iron 
and others 
are chemically bonded to amino acids with at least two bonds from each amino acid, rings of 
atoms attached to the minerals result and chelation has occurred. Chelation occurs naturally in 
the body to facilitate transport of minerals across the intestinal wall as part of digestion 
 White blood cells (WBCs), or leukocytes are cells of the immune system defending 
the body against both infectious disease and foreign materials. Five different and diverse 
types of leukocytes exist, but they are all produced and derived from a multipotent cell in the 
bone marrow known as a hematopoietic stem cell. Leukocytes are found throughout the body, 
including the blood and lymphatic system. 
The effect of the Copper amino acids complexes on primary leukocyte suspensions 
has been investigated in vitro. Lactate dehyidrogenase (LDH) can be used in cytotoxicity 
studies, as a marker of cell damage. The normal plasma membrane is impermeable to LDH, 
but damage of the cell membrane results in a change in the membrane permeability and 
subsequent leakage of LDH into the extracelular fluid. In vitro, release of LDH from cells 
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provides an accurate measure of cell membrane integrity and cell viability. LDH activity has 
proven to be the most popular test and reliable for cytotoxicity. MDA resulted is an indicator 
of lipid peroxidation. 
 
MATERIALS AND METHODS 
 
Viable leukocytes were readily obtained from sterile whole blood drawn with plastic 
syringe containing cold heparin solution in physiological saline buffer at final concentration 
of 50 UI/ml. When drawn, blood was mixed with heparin and gravitational sedimentation of 
erythrocytes for 10-30 minutes will take place. After centrifugation for 10 min at 200g (to 
eliminate the left erythrocytes), with a Pasteur pipette the plasma was transferred and 
centifuged again for 10 min at 900 g. The supernatant was discarded and the pellet was 
washed with PBS. After a centrifugation of 10 min at 900g, the pellet was suspended in media 
to a concentration of 1x 106 cells/ml. Cells were cultured in RPMI medium supplemented 
with 10% fetal serum, 100 U/ml penicillin, 100 mg/ml streptomycin and 2 mM L-glutamine 
under standard culture condition (37°C, 95% humidified air  and 5% CO2). 
            LDH activity was measured using the reaction:  Pyruvate + NADH + H+ → L-lactate + 
NAD+. The speed of NADH oxidation is direct proportional with enzymatic activity of the 
LDH. Spectrophotometric determination was made at 340 mn. 
For lipid peroxidation was used 1 ml yeast homogenate mixed with 2 ml working 
solution containing 15%  (w/v) thiobarbituric acid, 0.25 N HCl and heated for 15 minute in 
boiling water. After cooling, the precipitate was removed by centrifugation at 1000 g . 
Cobalt amino acids synthesis: It was synthesized five types of amino acids 
complexes: Co-leucine, Co-methionine, Co-valine, Co-hystidine, Co-phenylalanine at 
different concentrations (20 µM, 2µM and 0,2 µM). 
 
RESULTS AND DISCUSSIONS 
 
LDH activity: Amino acids proved to be very important in the synthesis of certain 
antimicrobial and antifungal drugs. The release of LDH in the culture medium is directly 
correlated to the number of dead cells or with cellular membranes destruction. 
  Level of LDH from extracelular medium is expressed in nmol NADH/min/10000 cells 
and is presented in the next figure 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1: LDH activity for the cobalt amino acids complexes 
LDH release (NADH/min/106)
Co
ntr
ol
M 
Co
-
m
et
µ
20
M 
Co
-
m
et
µ2 
M 
Co
-
m
et
µ
0.2
 
M 
Co
-
ph
e
µ
20
 
M 
Co
-
ph
e
µ2 
M 
Co
-
ph
e
µ
0.2
 
M 
Co
-
va
l
µ
20
 
M 
Co
-
va
l
µ2 
M 
Co
-
va
l
µ
0.2
 
M 
Co
-
leu
µ
20
 
M 
Co
-
leu
µ2 
M 
Co
-
leu
µ
0.2
 
M 
Co
-
hy
s
µ
20
M 
Co
-
hy
s
µ2 
M 
Co
-
hy
s
µ
0.2
 
2
M 
Co
Cl
µ
20
 
3
2 m
M 
Co
Cl 4
0.2
 
m
M 
Co
Cl 2O2H
0.0
0.2
0.4
0.6
0.8
1.0
8 hours
24 hours
48 hours
467 
 
As it can be seen from the figure above not all amino acids complexes have good 
effects regarding the viability of leukocytes. 
Compared with the control with LDH release of 1,5 nmol NADH/min/106after 8h, the 
same concentration after 24h and 1,85nmol  NADH/min/106after 48h it were obtained good 
results for the next complexes: 
- Co-methionine 2 µM after 8h the release was of 1,42 nmol NADH/min/106 
- Co-phenylalanine after 8h the release was 0,55nmol NADH/min/106  
- Co-phenylalanine 0,2 µM have good results in all three cases; after 8h the release was of 
0,73 NADH nmol/min/106, after 24h 1,41 nmol NADH/min/106, after 48h 1,35  
       nmol NADH/min/106 
- Co-valine 0,2 µM after 8h the release was of 0,84 nmol NADH/min/106 
- Co-leucine 0,2 µM have the same almost the same releases as control after all the three 
times 
- Co-hystidine 20 µM after 8h the release was of 1,12 nmol NADH/min/106 
- Co-hystidine 2 µM after 8h the release was of 0,6 nmol NADH/min/106 
- Co-hystidine 0,2 µM after 8h the release was of 1,02 nmol NADH/min/106 
 These compounds presented above have the release of LDH under the control so it can 
be concluded that they don't have cytotoxicity for leukocytes. The other compounds, included 
cobalt salt and H2O2 have high level on LDH activity compared with the control so they 
couldn’t be used for in vitro experiments. 
 
Peroxidation level: Malondialdehyde resulted after lipid peroxidation induced by free 
radical (metal ions) occurs in biological materials in the free state and in various 
covalently bound forms.  
It is apparent that MDA form adducts with proteins, nucleic acids, and other 
substances in vivo, and this compromised the assessment of lipid peroxidation in the tissues, 
based on the determination of free MDA.  
The experimental results are presented in the next figure: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2. Peroxidation level induced by cobalt ions and corresponding amino acids complexes 
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If it compares the control peroxidation level with the samples of culture co-cultivated 
with different cobalt ions and hydrogen peroxide it can be concluded that some of the tested 
compounds don’t have prooxidant effect. It is known that metal ions induced peroxidation of 
lipids in cells, but this effect depends on the metal concentration and also on the nature of 
chemical bonds. This study confirmed that covalent bonds between cobalt and amino acid in 
complexes are strongly that ion bond in cobalt chloride and this fact lead to a weakly release 
of metal. That is the explanation of the strong prooxidant effect of cobalt chloride compared 
with cobalt-amino acid complexes. 
 Significantly results were obtained for the next cobalt complexes which have lower 
lipid peroxidation level compared with control (after 8h 0,3 nmol/ml MDA; after 24h 
0,8nmol/ml MDA; after 48h 0,94nmol/ml MDA): 
- Co-methionine at 2 µM after 24h has 0,7nmol/ml concentration of MDA  
- Co-methionine at 0,2 µM after 24h has 0,52 nmol/ml MDA 
- Co-phenylalanine at 20 µM after 24h has 0,55 nmol/ml MDA and after 48h 0,50 
nmol/ml MDA 
- Co-phenylalanine at 2 µM after 24h and after 48h has 0,52- 0,54 nmol/ml MDA 
- Co-phenylalanine at 0,2 µM after 24h and after 48h has almost the same concentration 
of 0,40 nmol/ml MDA 
- Co-valine 0,2 µM after 24h has 0,55 nmol/ml MDA and after 48h 0,75 nmol/ml MDA 
- Co-leucine at 0,2 µM after 24h has 0,35 nmol/ml MDA and after 48h 0,4 nmol/ml 
MDA 
- Co-hystidine at 0,2 µM after 8h has 0,45 nmol/ml MDA  
As it can be seen from the above data the best results were obtained at the lower 
concentrations of cobalt complexes, with one exception of Co-phenylalanine complexes 
which have antioxidant effect at all of three concentrations. 
The peroxidation level produced by cobalt chloride and hydrogen peroxide were 
almost two times higher than control. 
 
 
CONCLUSIONS 
 
Regarding LDH release as marker for cytotoxicity it can be concluded that cobalt 
complexes with metionine, phenylalanine, leucine and hystidine at the lower concentration (2 
µM and 0,2 µM) didn’t present cytotoxicity. The best results were obtained for Co-hystidine 
complexes at the three concentrations used. 
Concerning the lipid peroxidation the lowest level were obtained for cobalt complexes 
with metionine, valine, leucine and hystidine at the concentrations of 2-0,2µM and for cobalt 
phenylalanine complexes for all concentrations especially after 24h and 48h. 
This study leads us to the conclusion that some of the tested cobalt amino acid 
complexes may have application in pharmaceutical and cosmetically industry, further in vivo 
studies should be done. 
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